Introduction {#sec1-1}
============

The term, quality of life (QOL), was first used in the US after the Second World War to demonstrate that having a good life is of more value than just being financially well off.\[[@ref1][@ref2]\] QOL is defined by the World Health Organization (WHO) as the individual\'s perception of his/her position in life within the context of culture and system of values where the individual lives, and in relation to his objectives, expectations, standards, and concerns.\[[@ref3]\] QOL issues have become steadily more important so that the measurement of health should include not only an indication of changes in the frequency and severity of diseases, but also an estimation of well-being, which can be assessed by measuring the improvement in the QOL related to health.\[[@ref4]\] Health-related QOL (HRQOL) is a multidimensional concept that includes domains related to physical, mental, emotional, and social functioning. It goes beyond the direct measures of population health, life expectancy, and causes of death to focus on the impact of the status of health on the QOL.\[[@ref5]\] The most frequently used multi-item HRQOL instruments assess physical function, role limitations due to physical health problems, bodily pain, general health vitality, social functioning, role limitations due to emotional problems, and emotional well-being, and can be aggregated into two measures of physical component summaries (PCSs) and mental component summaries (MCSs).\[[@ref5]\]

The term QOL is broad and subjective rather than specific and objective. It is reasonable to state that QOL can be impacted by many factors, including stress.\[[@ref6]\] Life in university is a stressful period that can result in lowered levels of HRQOL, and the common stressors in university students include academic pressure, peer pressure, and being away from home.\[[@ref7]\]

There have been several studies on factors that affect the QOL of students such as sociodemographic factors, family income, parent\'s education level, and occupation.\[[@ref4][@ref8][@ref9][@ref10]\] Other factors described in the literature include the use of the Internet.\[[@ref11]\]

Of late, the Internet has become an essential part of daily life. Despite its usefulness in accessing a wide range of information, there is a great deal of concern about the improper use of the Internet by adolescents and young adults which has led to the phenomenon described as Internet addiction (IA).\[[@ref12]\] IA is defined as an addictive behavior with extreme or poorly controlled fixation, desires, or actions concerning computer use and Internet access that may lead to harm or anguish.\[[@ref13][@ref14]\] It entails excessive use, which may be accompanied by an impaired sense of the passage of time and/or the neglect of basic drives such as hunger or the need for sleep; withdrawal which may be manifested in anger, tension, or depression; tolerance, which may be indicated by longer use or a perceived need for upgrades or new software; negative repercussions to behavior, which may include arguments, fatigue, problems at school or work, lying, lack of achievement, and social isolation.\[[@ref13]\]

The condition has attracted growing attention in the popular media and among researchers, and is aligned to the growth in computer and Internet access.\[[@ref14]\] IA occurs worldwide, but mainly in countries where computer access and technology are widespread, and prevalence studies on IA in adolescents have reported huge variations. Some studies in Saudi Arabia have reported a prevalence of 5.3% and 4% in students.\[[@ref15][@ref16]\] In another study, it was found that IA was mild in 47.8% of medical students, while 5.8% had moderate IA.\[[@ref17]\] Higher prevalence rates of IA were reported in Iranian and Jordanian studies (22.2% and 40%, respectively).\[[@ref12][@ref18]\]

IA is a worldwide mental health problem in university students and has negative psychosocial and physical effects\[[@ref12]\] and the overall QOL.\[[@ref19]\] Despite the widespread use of Internet in the Kingdom of Saudi Arabia (KSA), there is not enough data on the relationship between Internet use or addiction in adolescents and young adults and its effects on the QOL.

The objective of the present study was to assess the overall HRQOL of female university students in Dammam, Saudi Arabia, and identify factors related to HRQOL, such as sociodemographic elements, with a special emphasis on problematic Internet use.

Materials and Methods {#sec1-2}
=====================

This cross-sectional study surveyed 2516 female university students proportionately drawn from the departments of Art, Education and Sciences of Arrayan campus, Imam Abdulrahman Bin Faisal University (IAU). After consultation with the administration, the students were addressed in their classrooms. Students' support for the completion of the questionnaire was taken as consent. The overall missing answers did not exceed 21 (0.8%) for any of the questions. Participants completed a self-administered questionnaire with sections on sociodemographics, patterns, and effect of Internet use and an assessment of HRQOL.

Guided by an analysis of the content of Young\'s short version IA test,\[[@ref20]\] an IA tool that covered aspects of the loss of control of time management, craving for the Internet and social problems, was developed. The IA tool assessed IA of respondents by means of 10 yes--no questions. These questions were aggregated to produce a compound percentage score with a sum of all scores divided by ten, so that the higher the score, the higher the perceived addiction. This was developed according to the results obtained from a pilot study that tested the questionnaire to obtain more internal consistency and a better response rate. Internal consistency reliability of the compound score was confirmed by a calculated Kuder--Richardson 20 value of 0.72, which was considered satisfactory. The ceiling and flooring effects were found to be 4.7% and 2.3%, respectively. Then, the IA score was categorized as non-IA (IA score \< 40%), possible IA (40% - \<70%), and Internet addict (70%+).\[[@ref21]\]

Guided by the 12-item short-form health survey (SF-12)\[[@ref22]\] that is used as a generic measure of HRQOL besides the results of the pilot study, an Arabic questionnaire was developed and modified to measure performance status by eight concepts: physical functioning, role limitations resulting from physical health problems, bodily pain, general health, vitality (energy/fatigue), social functioning, role limitations resulting from emotional problems, and mental health (psychological distress and well-being). Reverse coding was performed where necessary so that lower scores depicted a bad evaluation and higher scores a better evaluation. The percentage of the highest possible score was then computed for all 12 questions, so for example, for the 5-point Likert scale questions, the value was multiplied by 100 and divided by 5.

In order to understand the latent structure of these QOL questions (indicators), a principal component analysis (PCA) was used.\[[@ref23]\] This method comes up with a small number of principal factors that explain a large amount of variation within the indicators. The analysis was performed in Stata software version 12 (Stata Statistical Software: Release 12. College Station, TX: StataCorp LP, USA).\[[@ref24]\] The data were first checked using the Kaiser--Meyer--Olkin test, which yielded a result of 0.77 and the Bartlett\'s test, which returned significant. Both of these tests indicated that the data were suitable for a PCA. The first was used to assess whether the partial correlation coefficients were small, indicating that the indicators were highly correlated; and the second was to check whether the correlation matrix was an identity one.\[[@ref25][@ref26]\] After the model was run, the number of retained factors depended on the Kaiser Rule and interpretability of these factors. The initial factors were then rotated to facilitate their interpretation through an oblique rotation which allowed the resulting factors to correlate.\[[@ref23]\]

The PCA initially resulted in three factors which accounted for 22.6%, 17.5%, and 13% of the variance. The internal consistency for each factor is shown in [Table 1](#T1){ref-type="table"}. Due to the inability to interpret factor 3, and its low internal consistency compared to factors 1 and 2 (0.53), it was discarded. The retained two-factor construct explained 40% of the variance with factor loadings \>0.30 as acceptable (\>0.5 in half of the items). Question 9 which concerned the perceived general well-being loaded on the third component was analyzed separately with IA. The resulting two factors were labeled as the physical and mental components. The highest ceiling and flooring effects were observed in questions 1, 2, and 9.

###### 

Factor loadings, item-total correlations, and Cronbach\'s alpha coefficients of the short-form quality of life instrument in University of Dammam female student population
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Subsequently, Cronbach\'s alpha and item-to-domain correlational analysis were used to determine the internal consistency of the items within each factor.\[[@ref27]\] This further provided the rationale for the decision to retain the resulting factors. The ceiling and flooring effects were used to examine the score distributions of each of the 12 questions.

The 5-point score for perceived general well-being (first item in the 12 questions) was presented in three categories, namely "Poor" combined the lower 2 scores, "Fair" for the middle score, and "Good" for the highest 2 scores.

Statistical analysis {#sec2-1}
====================

Statistical analyses were performed using IBM SPSS version 21.0 and confirmed by STATA version 12; 2-tailed statistical significance was set at *p* \< 0.05. Frequency distribution and summary statistics (range, median, mean, and standard deviation) were used as descriptive analysis. Differences between PSC and MCS for Saudis and non-Saudis were analyzed using independent samples *t*-test, and among all the other factors using ANOVA with a further application of Bonferroni correction for pairwise comparisons. Chi-square test was used to test association between categories of IA and those of perceived general well-being. MANOVA was performed with PCS and MCS as dependent variables and all factors studied in bivariate analyses as independent factors.

Results {#sec1-3}
=======

The present study comprised 2516 female students of IAU-City of Dammam, aged from 17 to 25 years with an average age of 21; further distribution of the sample according to sociodemographic characteristics and scholastic achievement is displayed in [Table 2](#T2){ref-type="table"}. About 30% the students were considered as having IA, while 38.2% had a possible IA problem.

###### 

Distribution of Imam Abdulrahman Bin Faisal University female students according to sociodemographics, scholastic achievement, and level of Internet usage (2015-2016) (*n*=2516)
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Concerning average HRQOL PCS among the students, overall PCS percentage was 69% ± 19.6 \[[Table 3](#T3){ref-type="table"}\]. Non-Saudi students had higher scores than Saudi students. Students whose fathers and mothers had lower education reported lower scores. Students with total family income \>10,000 SR per month reported higher scores than those with lower incomes. Also, those who had had "A" grades the year before reported higher PCS (70% ± 19.8) than those who got "D" (66% ± 19.3).

###### 

Physical component summary and mental component summary of health-related quality of life according to sociodemographics of Imam Abdulrahman Bin Faisal University female students (2015-2016)
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As regards average HRQOL "mental component score" (MCS) of the students, overall MCS percentage was 62% ± 19.9 \[[Table 3](#T3){ref-type="table"}\]. Students whose mothers were business women reported lower scores than those whose mothers worked as teachers, nurses, or clerks. Students with a total family income of \>10,000 SR per month reported higher scores than those with incomes \< 5000 SR. Students who had higher grades, i.e., "A" or "B" grades in the previous year reported higher MCS (63.2% ± 19.3 and 63%±20, respectively) than those who got "D" (59.2% ± 18.6), yet this was not statistically significant.

Students who were considered not to have IA reported the highest PCS and MCS, those considered as possible IA had lower scores in both components, while students considered to be Internet addicts reported the lowest PCS and MCS; the differences among the three categories were statistically significant (*P* \< 0.0001) \[[Figure 1](#F1){ref-type="fig"}\]. Students suffering from any chronic diseases, pain, tremors, or disturbed sleep reported lower PCS and MCS.

![Physical component summary and mental component summary of Internet addiction categories](JFCM-25-20-g004){#F1}

Perceived good general well-being was lower in percentage in students considered to be IA (71%) than those who were non-IA (83%) or possible IA. Perceived poor general well-being was higher in percentage in IA (8%) than possible IA and non-IA (3%). The differences were statistically significant (*P* \< 0.0001) \[[Figure 2](#F2){ref-type="fig"}\]. After adjusting for all studied factors in a bivariate analysis by entering them into MANOVA model, [Table 4](#T4){ref-type="table"} shows significant independent factors for PCS and MCS of HRQOL.

![Perceived general well-being among Imam Abdulrahman Bin Faisal University female students according to Internet addiction (2015--2016)](JFCM-25-20-g005){#F2}

###### 

MANOVA results for independent factors associated with physical component summary and mental component summary, Imam Abdulrahman Bin Faisal University female students (2015-2016)
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The higher the IA score, the lower both PCS and MCS. Saudi students had lower PCS than non-Saudis. Students whose fathers had higher education had higher physical scores. Compared to housewife mothers, students whose mothers were business women had lower MCS, while students whose mothers were teachers, nurses, or clerks had higher PCS and MCS. Compared to students with total family income of \>10,000 SR, students in a family with an income of \< 5000 SR per month had lower PCS and MCS and those with 5000--10,000 SR had lower MCS. Students who reported that they had pain in the hand had lower PCS and those who reported hand tremors or disturbed sleep had lower MCS than those who did not. Students who had "D" grades the previous year had lower MCS than those who had higher grades.

Discussion {#sec1-4}
==========

Since early nineties, there has been a significant increase in the number of students in universities in the KSA, and now the university student population constitutes a major part of young adult population. Women comprise 60% of Saudi Arabia\'s college students.\[[@ref28][@ref29]\] The transition to higher education has been recognized as a critical period that may affect student QOL. University students, especially females, are a special population group with regard to health issues, concerns, burdens, and worries. They are subjected to a diversity of stresses, such as academic and social pressures and financial problems that ultimately affect their QOL.\[[@ref7]\]

QOL is one\'s subjective perception of one\'s own well-being within one\'s sociocultural context. HRQOL measures make it possible to demonstrate scientifically the impact of QOL (on health).\[[@ref30]\]

This is the first study to examine QOL in university students in the KSA using the Arabic version of the SF-12 derived from SF-36. The current study shows that overall PCS percentage was 69% ± 19.6 and overall MCS percentage was 62% ± 19.9. The results of the study indicate that the higher value was obtained for physical functioning and the lower for mental functioning, which is consistent with the results of other studies which adopted SF-36 to study QOL in university students. At King Khalid University in the KSA, female students scored 73.58 + 16.01 in physical functioning and 58.21 + 18.14 in emotional well-being.\[[@ref31]\] In a Jordanian university, females had a mean score of 83.58 + 18.60 in physical functioning and 53.58 + 22.30 in emotional well-being, whereas in Lebanon, they scored 88.8 + 10.6 and 54.0 + 20.7 in physical functioning and emotional well-being, respectively.\[[@ref8][@ref32]\] Turkish female university students scored 50.09 ± 8.63 and 43.67 ± 9.50 in physical and mental functioning, respectively.\[[@ref9]\] In Croatian students, the summary scores in physical and mental components were 54.89 ± 7.03 and 42.80 ± 9.32,\[[@ref10]\] and in Serbia, female students had 78.4 ± 14.0 and 68.6 ± 19.1 in PCS and MCS, respectively.\[[@ref33]\]

In the current study, the lower MCS than PCS scores obtained agree with most of the studies in Arab and Western countries. University students are subjected to many stresses related to their studies and their future. These stressful life situations tend to impact on female students' self-evaluation of their well-being.

HRQOL is influenced by a number of factors. In the present study, non-Saudi female students had higher scores than Saudi students for both PCS and MCS, possibly due to the cultural conservatism in Saudi Arabia that proscribes physical activity, which consequently affects their perception of physical well-being. Our study shows that students whose parents had little education reported lower scores of PCS and MCS. Evidently, education enhances people\'s understanding and thinking and molds their perception of life which is subsequently reflected in their offspring.

There are few studies on the socioeconomic status (SES) of family and QOL. Economic support from the family is essential in a student\'s life. We related the scores of HRQOL of students with family incomes per month, as a direct measure of SES. Students with a total family income of \>10,000 SR per month reported higher scores than those on incomes \< 5000 SR. This was in accord with the study of Belgrade University students in whom the total SF-36 score significantly correlated with the average monthly family income (*P* = 0.002).\[[@ref33]\]

Significant relationship between QOL and academic achievement was shown in both bi- and multi-variate analyses in which students who reported that they had had "A" grades the previous year had higher PCS than those who reported "D" grades. Students who had had higher grades, i.e., "A" or "B" grades the previous year reported higher MCS than those who got a "D". Very few studies have examined the relationship between QOL and the academic achievement of university students, which make a comparison difficult Further research is, therefore, required. However, the Jordanian study found no significant relation between QOL and academic achievement.\[[@ref32]\] The significant results in QOL in terms of grade point average (GPA) in the current study could be due to the fact that students are elated when their GPA is high, thereby positively improving their QOL domains.

One of the important factors affecting the QOL is the IA. In the current study, IA was reported at 28.7% of the female students and 38.2% for those with possible IA. Al-Hantoshi and Al-Abdullateef reported a prevalence rate of 5.3% in secondary school students.\[[@ref15]\] A study of Taif University students showed an estimated 4% prevalence of IA and a possible addiction in 45.3%.\[[@ref16]\] Recently, a study to screen for IA in King Khalid University reported mild IA in 47.8% medical students, whereas 5.8% had moderate IA.\[[@ref31]\]

IA in Jordanian university students was reported as 40%, while it was 22.2% in Iranian university students.\[[@ref12][@ref18]\] These differences in the prevalence of IA in various studies may be due to the diversity of the study designs, different assessment methods used, and the sampling from different subpopulation.\[[@ref34]\]

IA has been found to affect the overall QOL and cause detrimental physical and psychosocial effects. In our current study, the higher the IA score, the lower both the PCS and MCS. These findings are similar to a study in India using WHOQOL-BREF where the higher Internet use, the lower QOL.\[[@ref19]\] In Japan, a significant association had been shown between more Internet-addicted adolescents and more disturbed mental status compared to nonaddicted adolescents.\[[@ref34]\]

"Well-being is a positive and sustainable condition that allows individuals, groups, or nations to thrive and flourish."\[[@ref35]\] As seen in the results, perceived good general well-being was lower percent wise in students considered IA (71%) than those who had possible IA or non-IA (83%). A cross-sectional study conducted in India revealed that adolescents who use the Internet excessively have higher scores in depression and anxiety.\[[@ref19]\] Al-Hantoshi and Al-Abdullateef also found that Internet addicts are at a higher risk of having poor sleep, and an increased level of depression.\[[@ref15]\] It was also observed in Turkish students that there were significant correlations between IA and psychological well-being.\[[@ref36]\] Findings from India indicated that the level of IA is high among university students and that it affects their subjective well-being.\[[@ref11]\]

Conclusion {#sec1-5}
==========

HRQOL in female students was found to be affected by parental educational level, family income, and problematic Internet use.

The main limitation of the study is that the data reported here for QOL and IA are derived from self-report, which can have the problem of positivity bias.

From the study findings of HRQOL in female students, and its related factors, it is recommended that more studies are done to explore factors affecting the QOL of university students, especially as related to Internet use and its negative impact on health. IA is a growing problem that requires preventive strategies and interventions. Counseling and physical activity programs are highly recommended to help relieve students' stress and strains and improve their health.
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